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(54) Optical recording media 

(57) Provided is an optical recording medium in 
which per-pits in a ROM area have a depth of 250 nm or 
more and 350 nm or less; pre-grooves between the pre- 
pits have a depth of 30 nm or more and 1 70 nm or less; 
wobbling tracks have an amplitude of 25 nm or more 
and 110 nm or less; the product of the depth of the pre- 
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grooves between the pits and the wobble amplitude of 
the track is 3100 or more: and pre-grooves in a RAM 
area have a depth of 130 nm or more and 250 nm or 
less. The optical recording medium is a hybrid disk hav- 
ing such good signal characteristics as satisfying the 
Orange Book standards. 



Fig, 1 
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Description 

BACKGRO UND OF THF INVENTION 
(1^ Field of the Invpntinn 



both areas to reproduce information with commercial CD players and CD-ROM players. 
(2) Descriptinn n f the Relatarl Art 

and Opscal Data Slorage 1989, Technical Digest Sen^ Vol 145 (19M> TO.^^i,'.^' J' 

viatJd" ssTr^m '■^'"'■'''"^ '"^'^ "^^^^^ ^°'"'^"'"9 « ^^^^-omy area (hereinafter abbre- 

and Sd ROM m JT ""'IIL'^?"''''.'''^'' '^'^^'^ *°"°**"9 P°*"ts the preceding commercial CD 

Sml^y^'ertSTed fhm is "^""^"^ Characteristics in the ROM a're^Tre n^s^? 

thi rSS'S LT' """^^ ' ""^^ ''^""'^"^ °" pre-grooves in the RAIV1 area but also on pre-pits in 

CD S m!^; H f °' •^'y^ '^y^^' '"^^ ^'"^ P'-«-P't fo^-™ as those of commerciS CD Ind 

CD-ROM media do not provide the sufficiently satisfactory modulation- and commercial OD and 

(2) It IS required in the hybrid disks that since the control of a rotating sf^eed and the time manaaement in r«-orHinn 
R«n^Tl^c°''°^!ll^''! ""^"^^ °" ^•'^^ amplitude of the pre-pit tracks described above 
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depending on the pre-pit form in the ROM area. Further, nothing Is descrtoed concerning wobbling ,n the pre-p.t tracks 

in the ROM area in the Dublication described above. 

on me Xer hand ^n Japanese Patent Application Lald-Open No. Hel 4-24301 9. In order to obtain AT.P .nformation 
un tneoiner nana h orovided with wobbling, and the wobble amplitude of the pre-pit 

;:;:^™asr::rrrn ^e^rpJltud^^Ve-^^^^^ -cKsIn a RAM area. 

ROM area is enhanced It Is disclosed therein that a difference between the wobble amplitudes of the pre-pit vacks in 
the TOM a ea aSSrei^^^^ tracks in the RAM area is 10 nm or more, preferably 16 to 36 nm. and the amplitude 
the ROM area ana pre-g o example described in the publication described above is a medium 

halTJ^dt?^ 0 ; .m a^^^^^ and a wobble amplitude of 43 nm in the pre^pIt tracks in 

^hrSoM area and a wTd^h of 0 6 ^m and a depth of 80 nm in the pre-grooves and a wobble amplitude of 30 nm in the 
RAM arl rhas bee" o^^^^^^^^ on the above conditions, the problem is caused that the RCb is small because 

of the small dith o^^^^^^ in the RAM area, and the large modulation can not be obtained because o the 

of the sman deptn o jne p e g ^ ^^^^ ^^^^^^^ ^^^^ the 

r^^ntlavJr as dTsc'^S.eSin the^ovTpuwS^^^ the satisfactory value of the WCNRa can be obtained in the con- 
dSns d'elaib^at^^^^^^^^ when .ore preferred dyes other than the cyanine dyes, ^l^-'^^'^^^^^'^^^Zl^^ 
trus«.Tn the recording layer, the sufficiently satisfactory WCNRa can not be obtained even if the wobble amplitude 

°' '7n jTSil^etaie^iSf^^^^^^ No. Hei 5-36087. pre-grooves having a smaller depth than that of pre^ 

HvHrpr-r— 

drtfons me deptE of me pre pits in me ROM area is too small to obtain me good ^o^ulation as described above. Fur 
mer me deom of me pre-grooves In the RAM area Is too small to obtain the satisfactory ROd. 

if^s aSffler of course mat in hybrid disks, other characteristics in bom a ROM area and a RAM area in ac^on to 

1;o Stisfy me standa«ls on all me characteristics wim me conventional techniques described above. 
91 i>iiK<iflRV OF THF INVENTION 

An obiect of me present invention is to provide an optical recording medium of a hybrid disk comprising a recording 
layer^omtnl^ng a dye.tSl^lve layer, and a protective layer each provided in mis order on a ^"f-^^^^-^-P;^^^^^ 
S area in which pre-pits are formed and RAM area in which pre-grooves are formed, wherein the f'P '"to^'^at.on 
Tn me ROM arei^nS RAM area can be well read out. and such good recording and reproducing characteristics as 
«,ti«rfv me Oranae Book standards are provided in both me ROM and RAM areas. ^•wv.^o- 
li;,ri?eS desS^ed above can be achieved by an optical recording medium having me following constitutions. 

1 a hybrid optical recording medium comprising a recording layer containing a dye, a '^^^^l^^^'- ^'^JJ^°^ 
tive laVer each provided In this order on a substrate comprising a read-only (ROM) area in which pre-p-ts are formed 
and a recordable area (RAM) in which pre-grooves are formed, wherein; 

M) me ROM area has me pre-pits and pre-grooves connecting each adjacent pre-pit. and said pre-plts and pre- 
gr^ves form wobbling tracks.'wherein said pre-pits have a depm of 250 nm or ° "^^^^^^^^ 

ore-grooves have a depm of 30 nm or more and 1 70 nm or less; me tracks have a wobble amplitude of 25 nm 
or m^S 1^0 nm or less; and the product of the depm of me pre-grooves described above and the wobble 
amplitude described above is 3100 or more, and w ocn «r i«=c- 

(2) the RAM area has me pre-grooves of a depm of 130 nm or more and 250 nm or less. 

2 an optical recording medium as described In me item 1 . wherein me dye used for me recording layer comprises 
a phthalocyaninedye represented by the following Formula (1): 
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(Y2Z2)l2 
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llnT/nr '^P;^®"*^ "^y^^S^" or metal, metal oxide or metal halide; . Y^. Y3 and Y, each reore- 

sent an oxygen atom or a sulfur atom; Z, , Z^. Z3 and Z4 each represent an unsubstftuted or suSute^ hVdrS 

represent 1 or 2, and mi . ma. mg and m4 each represent an Integer of 0 to 3- 

a an optical recording medium as described in the item 1 or 2. wherein the pre-pits in the ROM area have a deotti 
Vll r °'' "^'1?"' ""^ °'' Pre-groo.es have a depth of 3? nr^ or more and 1 £^m oni^lJ 

n^^»^ wobble amplitude of 28 nm or more and 99 nm or less; and the product of The de^S of ore 
grooves and said wobble amplitude is 3300 or more- 

""^'""^ described in any 'of the items 1 to 3. wherein the pre-grooves in the RAM area 

S^^ 1 to? If ""^ ZT^ ""^ °' ^ ^" "tedium as deSibed fn aZHhe 

J!^ ! ' . ^ between optical path lengths in a pre-pit fX)rtion in the ROM ari andi and 

s r^:i», ^ 

The present invention makes it possible to provide an excellent hybrid disk in which a WCNRa that is a rpnrnrt, 
BRIEF DESriRIPTiri N OF THE DRAWINQR 

irweSn^ cross-sectional constitutional drawing showing the optical recording medium according to the present 
LT^onlTj ^ ^ cross-sectional drawing obtained by cutting the ROM area in the radial direction and (b) is a c^s 
sectional drawing obtained by cutting the RAM area in the radial direction. In the drawings the reS^ve nume^l J^n 

oroTtLo«?r!T?^ Jr^"'":.^^ ^- ^^'^^^^ p™*-^- £ri:'^^^,T^;^r,: 

of tr ■ P^^-a^oo^e bottom. 10: land between two adjacent pre-grooves d 

of th ° '"^ P'^'P*^ ^" '"terface between the reflective layer 3 and the dye layer 2 d ■ 

layeJ 2 ^ ^ P<-e-groove in an interface between the reflective layer 3 and the dye 

DETAILED DE SCRIPTinN OF THE PRFF ERRED FMRf^niMFMT 

dvp TrlfT-lT' [^'"^'"^ °^ present invention has a constitution in which a recording layer containina a 

dye. a ref lectve layer and a protective layer are formed in this order on a substrate provided therSn with ^TOM a?ea 
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and RAM area The ROM area has the pre-pits and pre-grooves connecting each adjacent pre-pit. and said pre-p.te and 
oS^-arooverform wobbling tracks. The RAM area has pre-grooves forming wobbling tracks. The pre-p. s and the pre- 
gr^ovesTel^^en ^ach ad^cent pre-pit in the ROM area and the pre-grooves in the RAM area have the following spec- 



With resoect to the shape of the pre-grooves in the RAM area, the depth is preferably 1 30 nm or more and 250 nm 
or le^^f tS de^th of Sie pre g^^^ in the RAM area is less than 130 nm. the RCb becomes smaller to rnake 

°ra<S^g servo Snt°, diff icult. On the other hand, if the depth of the pre-grooves is larger than 250 nm^the re^'ertance 
white the RCb becomes larger, and therefore recorded signals can not be well reproduced. In v.ew o^^the 
R(57r3the lefleSlnce. the depth of the pre-grooves is preferably 1 50 nm or more and 230 nm or less, more preferably 
m nr^or m^Te a?d 200 nm or'^less. FWHM (full width at a half maximum depth) of the pre-grooves ^"^ ;n a lev^ o^ 
0 3 to 0 6 Mm. Sad pre-grooves wobble, and the wobble amplitude is preferably 25 nm or more and 36 nm or l^s^ If he 
wobSe Xlitude is less than 25 nm. the wobble signal (WCNRb) before recording becomes ^^^^''^^J'^^J^^ 
mSn c^ not be well reproduced, or in the woret case recording is impossible. Meanwhile, if said wobble amplitude 
exSs 36 nm the J^^CN^^^ becomes larger to make tracking servo control difficult in commercial CD-R recoiders o 
T^f^orl case recording is sometimes impossible. Further, the iitter in the recorded signals is increased, and error 

nm or less .^ore preferably 270 nm or more and 340 nm or less. FWHM thereof is preferably 0.4 ^m or more and 0^6 
"m o S. 7Z width Of fhe pre-pits is less than 0.4 ^m or the depth thereof is l^s than 250 no. t^e modu.^^^^^^^ 
s^ll and the error rate is increased. Accordingly, signals can not be reproduced in some cases^ When the d^p ^ 
eSed?350 nr^, the modulation tends to be increased, but the replication property of pre-pits in molding a substrate is 

""'"Shl^esent invention, the ROM area has the pre-pits and pre-grooves connecting «-\^f f ^^Pl^^^i^^^^^^^ 
pre-pits and pre-grooves form wobbling tracks. With respect to the shape of the P,^«-9^«^^^«f^t»^|^£^. P/^^^^^^ 
nr^ o"more and 170 nm or less, more preferably 35 nm or more and 150 nm or less, and the FWHM is Preferably 0^ 
"m o m^e and 0 4^ or less. If the depth is less than 30 nm. the WCNRa is unpreferaWy decreased and if «\e depth 
e^cJ^sm nm the reflectance and the modulation are unpreferably decreased. The ^'^-^j'l'^'^'^J^'^^^'Xl 
Site TTie wotole amplitude thereof is preferably 25 nm or more and 110 nm or less, and the Product D x A of the 

fs D eferabVy 3100 or more. The wobble amplitude is more preferably 28 nm to 99 nm. and the product D x A is .nore 
orefe^bW 3300 (J Lre If the wobble amplitude is less than 25 nm and the product D x A described above is less than 
flO? tSe WCN^rnS increased, and the ATIP information can not be well read. Meanwhilejf the wobble amplitude 
excels 1 10 nm the iitter in reproduction is deteriorated, and reproduction errors are generated 

ifthe presTnl irwention the cross-sectional shape of the pre-pits described above is preferably approximately trap- 
ezoid ThTteJlSie the preiJits are deeper than the pre-grooves as described previously, so that it 'S possible to 
leufe depth of^^^^^^ wi?h a thickness of a photoresist film, which facilitates stamper production. On the other 
Sn?'he ao^-^o^^^^^^^ of the pre-grooves present in the ROM area and the RAM area are preferably approx- 

"TsZ"s;c:sc:e?pS;aZ^^^ 

in a thicknSs corresponding to the depth of the pre-pits. The pre-pits or pre-grooves are cut by exposing tt^.s photore- 
Lltf^lr^Slteser?eam.lncuttingthepre-pits.thephotoresistfilmise^^^ 

SesS film is irradiated in the whole thickness direction thereof, and in cutting the pre-groov^ "iT ZTn^tiS 
DhSres St film is exposed at a weak laser power so that a laser beam intensity is attenuated in the middle of a th^- 
nei Sctioro th^hotoresist film. On the other hand, in cutting the pre-grooves, the photoresist film -s exposed at a 
we^ktr? p^er i 1h^^ a laser beam intensity is attenuated in the middle of a thickness direction of the photoresist 
^0X0X9" U depth of the pre-grooves. In this case, the laser beam is wotjb.ed ^« ^^^^^^f.^^^^^^^ 
Si in the ROM area and the RAM area. Development after exposure causes the glass substrate face in the pre-pite 
^S^n^eSse and makes the cross-sectional Shape approximately trapezoidal. Withre^^^^^ 
Son deSl^ment does not proceed to the glass substrate face, and the cross-sectional shape ^"^f^'^^XT.l 
TerXS^on of a laser beam is approximately a V-shape. A method of cutting for such stamper has already been 

technically established and easily employed. ♦rancr.are.nt to record- 

Materials for the substrate used in the present invention may be any ones as long as they are transparer^t to re«>rd 
inq a^ SoduSi^eams and have a small optical anisotropy. Used are. for example, high molecular materials such 
Ls .SvcJrtSate Tes^ns vinyl chloride resins, acrylic resins including polymethyl methacrylate, amorphous polyolefin 
ri^^SSste'e' n" and inorganic materials such as glass. Polycarbonate resins, aortic reshjs and amorphous 
p^ydef in resins are the most suited in view of the transparency and the fac^ty ,n "^°«"^^^!^^J^^.,,,^^33 ^ 

In the present invention, the recording layer containing a dye is formed on the substrate. T^^^'^^^^^J^f^^ 
recording layer falls usually in a level of 30 to 300 nm. The thickness of the recording layer is veryimportant terms of 
vSTouSacteristics. The film thickness of the recording layer present in the ROM area is varied at a pre-pit portion. 
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thp n?Jn?trT"K P^e-pit portion in the ROM area depends not only on the shape of 

oblS^ bv Sm thrRS f^ ' '''Q- ' ^«P^«««^s the cross-sectional drawings 

n R« iT ^J. ^"^ (•'^ °* *® the radial direction, respectively 

th. RA^^ ' ""^^^ ^'^^ P'^'P'* ® ^"'^ ^ '^"'^ S f^OM area, and a pre-groove 5 and a land portion 10 in 

H«on «^^h°"i '^"''f*'!.*' ''«^««="bed later, the recording layer 2 is formed by s Jn cc«Cof a dye 

solufton and then drymg. In the case of the spin coating, the film thickness ^ of the recording layJr 2 aUhe pit b^ttor^ 

strati 1 ""Zen fhl S of?. '"'"^ '^^^T^ '"""^^ °^ '^^^^ ^ in theLS portfon 8 o^ t^^^^^^^ 

Tier 3 an^h2 reLrS J o^'^'^" ^^P*^ °* P^^-P" ^* ^" ^^^erlace bSween the reflective 

layer 3 and the recording layer 2 is, represented by the following equation (1): 



IS 



Sp=dp+tp,-tp 



(1) 



follo^nTjuXn'^)!'^*"''" '^^^ ''"^'^ P'^-P" ^ '^"'^ P°«°" « represented by the 



'-p="sdp + nd(tpi -tp) 



nd(8p-dp) 



(2) 
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Wherein 03 J a real part of complex refractive index of the substrate 1 . and n^ is a real part of complex refraction index 

ciai OD and CD-ROM. the modulation is maximized when the difference (L.) between two ootical oath lonothc ot th^ ™* 
portion and the land potfon is Xf4. Even when a dye layer is formed alsS^ tfTp^prS^LTlie Sl^^^ 

ZZTZ"T"J"^.r'^''''^°" "^'""''"^ °^ the diffLn^ce^rbeSeen the o^^^ 

lengths rf the depth of the pr^pit is small. When the depth of the pre-pit is large as is the caS with the prieSnSon 
a beam IS scattered due to a cavity present on the surface of the dye layer, and therefore L, which giSfmemSm 

Th^ H ^ t ^ u ® ^ wavelength of a laser beam for reproduction) and 0.40 X or less 
..nH I,^?^ "m^ u- recording layer in the present invention include known cyanine dyes, phthaiocyanine dves 
and azo dyes all of which are used for CD-R. A phthaiocyanine dye represented by Formula (1 TpreS "om^ 
viewpoint of the recording characteristics and the durability u'a I ■ ; is preierred from the 
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(X4)m4 



(24^4)14 




(Y2Z2)l2 



PC2)m, 



(1) 



(Y3Z3)"3 



wherein M represents two hydrogen atoms, or metal, metal oxide or metal halide; . Y^. Y3 and Y4 each represent an 
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^ K...o*«r«-7 7 7 and 7. each reoresent an unsubstituted or substituted hydrocarbon group hav- 

mi mo m, and m4 each represent an integer of 0 to 3. u o c 

The examoles of M in the phthalocyanine dye represented by Formula (1) include divalent metals such as Cu Fe. 
ro S ^u Pt Be Ca Ba N Mg Zn. Pb and Cd. metal oxides such as VO, and metal halides such as MCI AlBr. 
S'cMnBr '-^Cl and VS" On the other hand. Z,. Z^. Z3 and Z, each represent an unsubstituted or substituted hydro- 
^Sn^iu^ having 4 to 1 2 irt^n atoms. The ex^ples thereof include saturated hydrocarbon groups such as butyl 
T^. kLwi h^^i ocJ^^ decvl dodecyl cyclohexyl and dimethylcyclohexyl. and unsaturated hydrocarbon 

^""^ Srs^ubstitutlon positions of the preceding substituents X, to X4 and the substituents Y, to Y4 
,s benzene rS clstLlng phthalocyanine are not specifically restricted. The kind and the number of the subsftuents 
max/ h<a<y4me or different in the four benzene rings contained in a molecule. i.- u 4t,^ 

'Amo% th^ pl^^^^^^^^^ dyes represented by Formula (1) described above. « P^^^^'^f "l^ ^^f 
substitution posSons of V,, Y^. Y3 and Y4 are the « position in the benzene nngs, and h . I2. 13 and I4 are 1 .s preferred 
from the viewpoint of the reflectance and the recording characteristics. ,^,™„in« Formulas (2) to 

The exaXles of the preferred phthalocyanine dye include the dyes ^^P'^^^"'^^^^^^!,**^.^"^^^^ 
MO^ More soecifically the dyes described in USP 5,124.067 are given and can be synthesized by the processes 
L ^' 5J!^ ♦hfr^n Thai is thTcan be synthesized by reacting phthalodinitriles or diaminodiisoindol.nes having corre- 
S^n^lfn? fuSe^^^h i^r"^^^^^^ in a solvent having a high boiling Point such as aicohoL 

chtomnaVhm^e^^^^^^^ and trichlorobezene in the presence of 1.8<ilazab.cyclo[5.4.0l-7-undecene 

25 (DBU) under heating. 




so 



55 



7 



<EP 0762392A2J_> 



EP 0 762 392 A2 




(3) 



(4) 



(5) 



C,Hg 



BNSDOCID: <EP 0762392A2_I_> 



EP 0 762 392 A2 




40 



45 



50 



N-^xi'^I^ 0-CH CCH (CHj)^^ 

KCHj), CHljCH-6 '^^^V'^ 

r~\-0-CK CCH <CHj)jlj 





(8) 



55 



9 



BNSDOCID: <EP. 



.0762392A2J_> 



EP 0 762 392 A2 



CHj(OCHj CH 



10 



15 



CHjtOCHj CHj)^ 



N--'\,/Wn S-^CHj CHj 0)jCHj 




(9) 



^^-S-fCHj CHj 0)jCHj 
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/"^^0-CHCH 



(CHJ, CHCH-0 
CHj 



CCH,), 




0-CHCH CCHj)j 
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The phthalocyanine dyes described above may be used in a mixture of two or more kinds thereof, if necessary. Fur- 
Mu L^rt™^ be mixed other phthalocyanine dyes, other kinds of organic dyes, combustion accelerators, quenchers 
UV absorbers, resin binders, and metallocene compounds. 

The recording layer used in the present invention can be formed by spin coating or casting a dye solution In this 
case solvents giving no damage to the substrate are preferably selected as the solvent for dissolving the dyes Given 
are. for example, aliphatic hydrocarbon solvents such as n-hexane. n-octane. and isooctane; cyclic hydrocarbon sol- 
7^,^"^,.^^ cyclohexane. methylcyclohexane. ethylcyclohexane. propylcyclohexane. dimethylcydohexane and 
diethylcyclohexane. halogenated hydrocarbon solvents such as carbon tetrachloride, dichloromethane and 2 23 3- 
te^afluoro-1-propanol: alcoholic solvents such as methanol, ethanol. 1-propanol. 2-propanol and diacetone alcohol- 
e^her solvents such as diethyl ether, dibutyl ether and diisopropyl ether; and cellosolve solvents such as methyl cellos- 
olve and ethyl cellosolve. These organic solvents may be used either alone or in a mixture of two or more kinds thereof 
^^The recording layer is formed not only with a single layer but also malf layers comprising plural dye layers, if neces- 

KA * ^ t?*^ '^^r ^^"'"^ ^ thickness of 50 to 300 nm. preferably 100 to 150 nm is formed on the recording layer 
Materials for the reflective layer include those having sufficiently high reflectances against recording and reproduction 
A^T J T^"^ ■ f"^^ ^^.M. Ag. Cu. Ti. Or. Ni. Pt, Ta. Cr and Pd. or alloys of these metals. Among them 

Au, Al and Ag are particularly prefen-ed because of their high reflectivities 

Methods of forming the reflective layer include, for example, sputtering, chemical deposition and vacuum deposi- 

!^[I.r" I" ^VJ^l'""^!!^^ "^^ ^'^ ''^ prwided between the recording layer and the reflective layer for 
enhancing the reflection and improving the adhesion. 

Materials having a large reflectance against recording and reproduction beams are preferred as the materials used 
for the intermediate "ayers^^The inorganic materials include, for example. SiaN^. AIN. ZnS. a mixture of ZnS and SiO, 
S1O2. Ti02, Ce02 and AI2O3. These materials may be used alone or in a mixture thereof. The organic materials include 
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known dves such as cyanine dyes naphthalocyanine dyes, porphyrin dyes and azo dyes, and high molecular com- 
t^6s sZ^ ^pliJyrenes. polyvinyl acetates, polycarbonates, poly(meth)acry1ates, polyv,ny1 alcohols, polyvnyl 
butyrals polyvinyl formate, polyvinylpyrrolidones and polyparahydroxystyrenes. 

Furiher a protective layer may also be formed on the reflective layer. Materials for the protective layer are not spe- 
5 cHic^"vTi rictSl a?^^^^^ as they can protect the reflective layer from an external force. The organic matenate mclude 
fhSSfrSinl thermosetting resins, and UV-curing resins. Among them, the UV-cunng resms are preferred. The 

stanSdSrl^n^e well reproduced by cTplayers and CD-ROM players which have so far been commercally ava.1- 

'° ^''^in the present invention, two or more ROM areas and RAM areas may be provided, and it is allowed to provide the 
RAM area in a peripheral side and the ROM area in an internal side, and vice vasa. 
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The examples of the present invention shall be shown below, but these are merely some embodiments of ttie 
presim in" n^n for explaining the art of the present invention, and therefore the technical scope of the present inven- 
tion should not be restricted to these examples. 

20 Example 1 

(Preparation of medium) 

Prepared by injection-molding was adiscold polycarbonate substrate [mafor diameter: 120 mm. rm. 
25 reflecti^ index (nj- 1 58] in which there were formed wobbling tracks having a track pitch of 1 .6 [depth (d^. 300 
nm^d wiSh fw V 0 50 um of pre-pit. depth (D): 100 nm and width (W): 0.25 ^m of pre-groove between pre-pits, and 
ZiTe:^^7ei^lTr:Z^^^^ and pre-grooves in a ROM area which is the area of 46 to 80 rnmin 

TamSen and wobbling pre-grooves having a track pitch of 1 .6 ^m [depth (d,): 1 85 nm. width (w^): 0.45 ttm. and wobble 
amplitude: 33 nm] in a RAM area which is the area of 80 to 1 18 mm in diameter. 

A dye solution was prepared by dissolving 0.25 g of the phthalocyanme dye represented by Formula (2) (dye (I)) in 
1 n ml nf a coatino solvent orepared by adding o-xylene of 3 % to ethylcyclohexane. 

{hrdJSS v^as applied on^he sulTstrate described above by spin coating at 750 rpm in 5 seconds then 
drIedTor 1 0 seS.nS at 3000 rpm to form a recording layer confining the dye. Then, the substrate was <^^^ ^y^^^^ 
a TO "C fc^ 2 hours to remove the residual solvent. The real part of the complex refractive index (n,) of the recording 
Sver (dye containing layer) thus formed was 2.20. The average thickness of the dye layer was about 1 00 nnr 

wasTpuier^ on this dye layer by means of a sputtering apparatus (manufactured by Balzers Co.. Ud.) to form 
a rJ^Z^eX^ngandZeJoi 100 nm. wherein argon gas was used as a sputtering gas. The sputtering co^i- 
«o?s wte a i.^^^^^^ Of 2.5 kW and a sputtering gas pressure of 1 .0 x lO'^ Torr. Further, a UV-cunng resin SD- 
17 (ma^facSX^S^^ «nk Chemical Ind. Co.. Ltd.) was spin-coated on the reflective layer and then irradiated 
40 With UV rays to form a protective layer having a thickness of 6 ^m. 

(evaluation of medium) 

The reflectivity at the groove portion (I,) and the .and portion (i.) in the RAM area ^^^t "^'j.rirtheTJblom 
by means of an optical disk evaluation apparatus (manufactured by Pulstech Ind. Co.. Ltd.) to calculate the RCb from 

the following equation (3): 

RCb = 2x(l|-lg)/(l, + lg) <3> 

An EFM sianal was recoided in the RAM area of the medium by means of a commercial CD-R writer (CDD 521 : 
ZrHf h^Ph^VS Lfo ^ After recording signals in the ROM area and the RAM area after recording were 
r^^^^S r^eanfo a^D p^^^^^^ m'anufaCured by Philips Co.. Ltd.) to determine the reflectance (Rop) 

S mc^ution 01^^^^^^^^ 1 1T wJich is the longest pit. Further the error rate (BLER) and the jrtter ^ Jermm 
rnL^foVa cS decode and a time interval analyzer, respectively. In addition, determined were the WCNRa in the RAM 
Sr^yTnp^° f a UacWng error signal into a spectrum analyzer by means <^ ^^^^-l^^^^^'"^^ ^'^^^^ ^"^ ^ 

ROM a°S of tfie^^^^^ a substrate^with a recording layer and an Au sputtered film having a thickness of about 10 
nm forri^l «^e^in, waTused to determine a cavrty (8p) present on the recording layer at the pre-pit portion by means 
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Examples 2 to 6 and Comparative Examples 1 to 6 

su JUS ^ prepared and evaluated in the same manners as employed in Example 1 . except that used were the 

InaS^nt wa^^^^^^^^^ =° ^'^^ '"^^^^^ '-^^ — not be read andllme' 

15 Example 7 

A medium was prepared and evaluated In the same manners as employed In Example 1 exceot that a ^nl^,^nt r^r. 
pared by adding o-xylene of 2 % to dimethylcyclohexane was used as tfe coating solvit ^dyT ^ 

The results thereof are summarized in Table 1 . ^ y^. 

20 

Example 8 

oareS bvliT™ T'rl^"'' ^'^'^ "^""^^ ^= ^'"P'^y^ Example 1 . except that a solvent pre- 
25 ^LT'i^ZTJ^^ ^""^"^ °U *° ^'^^^'^y'^V^'o^'^ane was used as the coating solvent for a dye 
25 I he results thereof are summarized in Table 1 . 

Example 9 



50 



35 



ih. JlZSr.r' prepared and e,^uated in the same manner as employed in Example 1 . except that ctoiaed were 

The results thereof are summarized in Table 1. 
Example 10 

..an*X";:5rK::x^r?ii?;e2^rrrrutr^^ 

The results thereof are summarized in Table 1 . 
40 Example 11 

c,.n^^;r^3™srprrs'd"^,sra=sr°^ ^- - 

The results thereof are summarized in Table 1 . 



45 



Example 12 



A medium was prepared and evaluated in the same manners as employed in Example 6 exceot th^^t thP nhth^io 
cyanine dye (IV) represented by Formula (9) described above was used. ^ ^ ^ 

50 The results thereof are summarized in Table 1 . 



Example 13 



« cyar^MTprSs'.r^oraTordSrr^^r"'"'"^^^^^ 

The results thereof are summarized in Table 1 . 
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As described above, the present invention can provide a hybrid disk having such good signal characteristics as sat- 
isfying the Orange Book standards by: 

(1) making the depth of the pre-pits in the ROM area into 250 nm or more and 350 nm or less, the depth of the pre- 
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grooves between the above pre-pits into 30 nm or more and 170 nm or less, the wobble amplitude into 25 nm or 
more and 1 10 nm or less, and the product of the depth of the pre-groove present between two adjacent pre-pits 
and the wobble amplitude into 3100 or more, and 

(2) making the depth of the prengrooves in the RAM area into 130 nm or more and 250 nm or less. 



Claims 



10 



15 



20 



A hybrid optical recording medium comprising a recording layer containing a dye. a reflective layer and a protective 
layer each provided in this order on a substrate comprising a read-only (ROM) area in which pre-pits are formed 
and a recordable (RAM) area in which pre-grooves are formed, wherein: 

(1) the ROM area has the pre-pits and pre-grooves connecting each adjacent pre-pit. and said pre-pits and pre- 
grooves form wobbling tracks, wherein said pre-pits have a depth of 250 nm or more and 350 nm or less; said 
pre-grooves have a depth of 30 nm or more and 1 70 nm or less: the tracks have a wobble amplitude of 25 nm 
or more and 1 10 nm or less; and the product of the depth of said pre-grooves and said wobble amplitude is 
3100 or more, and 

(2) the RAM area has the pre-grooves of a depth of 130 nm or more and 250 nm or less. 

An optical recording medium as described in claim 1. wherein the dye used for the recording layer comprises a 
phthalocyanine dye represented by the following Formula (1): 



25 



30 



35 



40 



(ZiYi)li 



(Z 4^4)14 




(V2Z2)>2 



(X2)ni 2 



(1) 



(Y3Z3)>3 



45 



SO Z. 



55 4. 



5. 



wherein M represents two hydrogen atoms, or metal, metal oxide or metal halide; , Y2, Y3 and Y4 each represent 
an oxygen atom or a sulfur atom; Z,. Z2. 23 and Z4 each represent an unsubstituted or substituted hydrocarbon 
group having 4 to 12 carbon atoms; X^. X2. X3 and X4 each represent a halogen atom; h. I2. 13 and I4 each repre- 
sent 1 or 2; and m^, mg, ma and m4 each represent an integer of 0 to 3. 

An optical recording medium as described in claim 1 or 2, wherein the pre-pits in said ROM area have a depth of 
270 nm or more and 340 nm or less; said pre-grooves have a depth of 35 nm or more and 1 50 nm or less; the tracte 
have a wobble amplitude of 28 nm or more and 99 nm or less; and the product of the depth of the pre-grooves and 
the wobble amplitude is 3300 or more. 

An optical recording medium as described in any of claims 1 to 3. wherein the pre-grooves in said RAM area have 
a depth of 150 nm or more and 230 nm or less. 

An optical recording medium as described in any of claims 1 to 4, wherein a difference between optical path lengths 
at a pre-pit portion and a land present between two tracks comprising the pre-pits and the pre-grooves in said ROM 
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area is 0.26 X (wherein X is the wavelength of a laser beam for reproduction) or more and 0.40 k or less. 
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